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OH tee MECHANISM OF FREQUENCY-SELECTIVE BIOLOGICAL 
EFFECTS OP THE EHF RADIATION AND THE WAYS TO INCREASE 

THEM 



The acotutk ouef effect responsible for ttie generation of acoustoeleetrie 
ordUatioos with the frequency 5- 10 10 H«; was proved to appear in the ttpons 
of biologieid membranes with the eftttgy release 10"* W/tacm*. The energy 
of the EHF radiation interaction with these oscillations is comparable with 
that of the thermal mot »oa* 

The conclusion was made that 
the aebuatoekctrk osdttatto^ forms the hasb of 

frequency-selective bloeffects- Based on this methaniim* the way* to increase 
the efficiency of EUF therapy were suggested. The tolest menibnuie o*dil*img 
modes in life processes was considered* 
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ON THE MECHANISM OP FREQUENCY-SELECTTVE 
BIOLOGICAL EFFECTS OF EHF RADIATION AND 
METHODS OF THEIR AMPLIFICATION 



V. A, Shssttov UDC 541.(44 



A proof h offered thai ihtn h an oamtit mcur <grt cri atotu& with a frtqmwy 

yitf*Hi art ttnemud in pom tf bhht^o! mmfrms its whk* (he mtw *k«*r utttds NT* tttytar* 
tUtconctodtd that lf&rot&» with ih^ MttXods 
art propositi far fw«tri*f ti* <$r*tfwtm of ENF fttrapy* The wok of oc&atotlmrit mmteme *xatn 
m wcJ pfocitui U «com&i*& 



The fid m radiaiioo with ftc$»et*y * - 5 ttf* Hi *&pcr#ef ton deittky |>$ - I mW/cm* i» capable of fcavim 
an *pf*te ubte effect on bkrio* leal processes ha* been tawo (oc more tha* 120 yea*** Tberewlu obtained over <3& period 
^beencoffeetedtoetnot^^ 

ihf w*de trte of EHF therap? in medical pndke. (he phy*ktf of this pber^ The freojaeoey 

tttttt mry of the effom H especially amatisf: they occur onSy In iaditfdtial fre^eftcy bandi thxi are separated by S**r ~ 
10" * art w$*Ntothe$eba^ tatiirrowfrc^ * JO* 4 w ten phyjkai 

phe*omcrion tot haimch t 'sharp* frequency response to the EHF load te ot**#teo*efod in # aofxl or tkptid of iwntoo- 

We stall describe fbe mwtui&m of i prinwy Kt of iantctkw of EHF ra4t*tk» wi& tiologicaf ttee Oat expliSis 
Ml tiuttctertgkf of EHF bfeeffem tod. on the tmis of th« mocbtfibm. propose medtods for tmp^Ataiioft of (he effect of 
£HF radiation on *mnj w^ijm*. 

In tot I. wt lhall fxwfre a pfeyiicaJ jyjjtm &at node* indhrktoaJ type* of btotoffeal membra*** and stew 
foftdtmm for tf* $etf«xtfcit^n of acooatoeteetrit <AE) ost&atioitf *ftft die feared spectram ire satisfied in that system, 

to Fan 2, specific ejurapie* of membrane* *rc tftffcaied thai Ootid xf* as * realitrtka* of (he deserved A6 
8«r*fai<« and the *aer# of EHF-radsarton interaction wwh merabr aoe modes is estimated. Method! for amplify*** the effect 
of EHF r adiatioo on 1 iving of ginkm* are potoeed out to Pan 3* Tbe genera! bktfotfeal *atoe of membraae oseilUtkw mode* 
H euotiftod In tan 4* The applied aspects of die result* and the mt© eooaosioitf tre pmenrod b Coae&Am. 

1* We stall oamHie * 4ie§c**te filn n^r - 10 li^-MiMtt ^ * 1$^ <m (f%» l)v Sefettlvt loo <tomU. 
wJtitb */e tipabk of patuk^ iom of t wUto we node b the mm wt^ spKing b - d mchaji^ectttociivity p 
m J «Htt/s« llwmotoiwout)^ 

clttoneu. the$t ioos truster a ti/(t ponksi (<j ^ 0.5} of ihetx eoergy ell - 0J «V (e h tbe etoemry chvfe irttU - 
01 V u the poworuJ diffcrenee between tfee ride* of An) » ^e thM fomtbe mrroweTt part of Ox eionoe! 

TheoseKUtioa fre^ociet of these wbaaiuarediOTlb^ ovet » wideh^ A> - - 2. J 10* Hi otif frwjaeficy ^ - 
St )0 JO Ht. The KOtMde reilsunoe of (be fiimi exeeodj m kitt 14* dut of the unrounding medkra; the olffejetice tn 
the wrouck re^socwes of d» Wixei of a periodic b «pproximi&e1y the one, Tbe bypefio^e*w4vt velot^r <n thb 
froquemy btnd * - 10* cmfioe: the *ticfw4iioo o - I0 1 em** 1 . Hole tttetnosSoii should ft* txcood tf& viJue. 
tioce. «hefwiie t there *«uW be no Miftdehham-Bfaioom effect 

We shall wri^y itat the r*m&er of {^oooni of a ptnktto type dm tre <TCMed to tbe fttm per tmh fame txcoed* iB 
forms of tosses of 0k &m pbooom ow the same tee feeemL 



TraraUted from Imuiya Vyssbfth Ucbeboytt Zavodet^i. Ridiofaaa, Vol. 1?* Ho. I. pp. 103-110. fimary. 1994. 



m< Jhm m a* tfwm m <WWW4 to Iprt wm ptowp** &m flta » to i w lie 

$**ifoffft^ttc^^ . tMf 

26 5* \1T* m [2J, &xe la tf * the wiva fewm to ftt mfa$ p&m ptwkmt ft&aiiite 1hfc a*** tfaw it 

* 5*lO^Ht IHNiycfiey ordte wvck n and m af# wiwarstf MRittery^PW * * I0** f tad - tlMX^d 1 > 
W* 4 The rttetfditippe^^ * / x | * NTton* *@f * *v * & 

J^hw^I # ftt$fef$? w die «<fct *f treUt* to s ffrea ffifcm ?* * wtft Um* fey mi different types sf 

t0m Wv ihr ft|*» In frfqocney toad A*. Thm viimt «*, wpwtfvtiy, M - ip* u >V 0 - 

J. f I0 ,J *«e ~M ***** I0 1 b $e amber «f ton etemlt to * $tvw ftgSon Of <J* fUw, * b RikVi conua. and! * 

dim«nitotttl caw- Thitt. Uw dnlr«4 rtw N * Mf# - &m m% * 

Hie twqml&y N it > ii uilifW for och fUm rtfifti whtoe MH htmmvm l *tikh in* im mir 0* «Sf. 

teitmi*»V»l * 10*^ «t k«n Me ^ 1} plwiott wich die «amt arf^i^^ fNNd0tg^ba dirmtlwi. «adl 
p»fif Mm U mm ft m t\m, Gw*$mlf. the iwmfc? tf&om* * * *N* $f* btmm widi time, *m H 
<mmm ^ fee ge*eritl**> of typerwaic 'mm 

J, 1*e tumtftg modi! «(kcu bb\y %w1t th» $*|a ef WManl regtai of koto* **h ** 

the me mfcifwi «f oervt enlist and R**vlti f | ftodt* - leftem thr*>|h mch ammoiHi* m % * «Mo Be^ when 
t mm tmpatw U pro^iw^, AA<j<h#f e Mmpk «f nwmfcf wi ifl wydr ihi tff^ tin be rollicd ire 

pf*^ fey any ^&&*tm£<ftt pf^cH «*«ke *m&*$km dfMlry ticttdt #ey/^ % t<r* Wnm*. TH* ^tedie 
iiiiNl t*W*A to hf^Wl if#*«**!r hhmm m ill mtrnto^i u i f imJi ^ <hr(r imfc^: ^ nil i m uu t N 
tmt<ik fttmt* fN tuw m w^in Of* 0fkfo*w« «f mokcutn U <hai^ (**k»k*% b ewi<tically 

4H«f W ^ tottei moto m tbpre fe»t lvalue (fi *m* W c eite»e tf» im^ ^ tei^to 

o«HJ*tkfl mate, ? b Ok «kcak «om<**« «f tht ri4i*tkm. ^} i it ihc tossmikm Otne, ft* 4 u«toVff K mode* the d^ok 
monwwUiimifrkalJy e^w^^o^Hf^ehwttq - CU • tO B '>C(C * i^SM » !0^ 14 P ft the upKtunc* 



where Mv 9 - la the defca functtoo of the difference berween the ctadar frcqvcneiei of the ottMetwa mode *«J tHV 
rediaitoo And ♦ mod * ere the angle tnd phaic difference berween p and 7. 

li d ippes em fro© (be obtained formula Out the incricdoa energy will differ from mo if the frequency of the KM* 
uduiKM coincide* with tht ffeqfweney of (he membrane mode. TV frequency letcciiwry of EHF bioefrecu * thereby 
explained 

The imemtwo energy ***cb« a rmxtoum ^n, to*4»k»(0^ - th? relsiK^ | «** | *» |coi*| - 
1 end «h * • -eoi # ire aetuRed* which mean thai voctw I mu* be colllnear with vector p ind dm ihcie vector* rmui 
ottklUtf in aniphaae Tbe numerical vak» * U | p \ 1 7 | * 6 10*" J. TWi eiuadi by a f«<ot of 1.3 (he 
thtrma) energy of (he otcillatJoo mode (iT - 4 I0*H J. k n MuntioA 4 ! comuih. tnd T - X» K u eemperiture) TbU 
me*n» Out, deiplte the rwuhermjl lAterurty of (he radUfton (n EHF bioeffecun n uxream (he energy of (he IndwhMl 
owilleiiort mode* by i value dw cured* Ihc energy of thetr thermal motto* Ttm i* entvely wmoew w eurt a lubetanua) 
mnutner on piKt»tet in which (he jiven modn ukf pan. Por eumple, the rue of tuyme reaction ai the node* of a 
membrane mode on be kncreaMd by a fcior of npO^'if ) - *3, i.e., by an appeeciable amour* Imn. the prop*** 
mechaniim "pamt* wuh respect to cncrgctlci. 

). Under funding of the methaniim of tHf biocffecu will perm* km only the tiuhUifcm** of (heorencel Kmnde- 
Hon! for ILH? therapy bui alio the development of meihodt Out will make dw thet (prune method even more effective In 
pe'iKulu. EHF biocffecu w be taenafflcd by the inrodocMQft of frequency and phate modt>Ut*n a» well i> by (he we of 
cucglarlv pol&riud radiation The number of frvMllntOfl model for wtuch (he weraedon energy it metirmicd will be 
tftcretwd in all of the»* cam 

Additions) impttftcatfton of the effecu can be achieved by tetecitof i mcdu1ti<on and puUrUwton* vector <irfuU(iorv 
frequency Out it equal to the frequency of some membrane prwxn, turn n the opening of an ion channel or eruym< 
invet iwn DouMe rcaonancc occtira tn tfto tm, owin| to whbch ihe given proceu it uiecUvely amphOed In Uzi> e method 
(or Kiinf on individual membrane prooetie> appean. 

Anothet pOf*IWe method for ampNflcittOft of EHF btoeffecu u tbe wc of radiation thai comkiu of phaied 3*ctr*J 
comnom ma whoie ffaquencMi colnctoe wkh the frequence i of the membrw model Sueh redieiton will tynchrocuxe the 
membrine mode*, u a reauk of which ihon powerful AB-weve ttnpulaea wia be fofmad, which are ab5e no4 ottfy to K««lee* 
ne b>« hemic at proeewa but al>o dlrecOy eeiue nmeniral changei in micromokctlet In fKt, with ai few u three tynchro* 
ruiu\| mod#i, the impulu energy U km leu than }hT - 0 ? eV, end Oiii energy it nifficiem to break bydroieo bondi 
7ht> mcihod would be the mott tffecuve 

It i) we II. known u\n mode lynchronaxvtion can be accompliihcd by rnodubiuvi the paramewra of (he aouvr medium 



